Introduction
Presenilin-1 (PS1) is a transmembrane protein that is in many cases responsible for the development of early-onset familial Alzheimer's disease (Cruts and Van Broeckhoven, 1998a,b) . Fulllength PS1 undergoes endoproteolytic cleavage, generating stable N-terminal and C-terminal fragments that interact with other proteins to form a macromolecular complex with g-secretase activity. This enzyme is required for regulated intramembrane proteolysis of several membrane proteins, such as amyloid precursor protein, Notch, and cadherins (De Strooper et al., 1999; Marambaud et al., 2002 Marambaud et al., , 2003 Koo and Kopan, 2004) . In addition to the proteolytic g-secretase function, PS1 has an important role in the turnover of b-catenin, a molecule essential for Wnt signaling and cell adhesion (Kang et al., 2002; Gottardi and Gumbiner, 2004) .
The biochemical functions as well as the biologic significance of PS1 in vivo have been revealed. Earlier studies of PS1-knockout null mice have contributed to our understanding of the in vivo functions of PS1 in neurogenesis, somitogenesis, angiogenesis, and cardiac morphogenesis (Shen et al., 1997; Wong et al., 1997; Handler et al., 2000; Koizumi et al., 2001; Yuasa et al., 2002; Nakajima et al., 2003 Nakajima et al., , 2004 . The role of PS1 in the postnatal stages, however, has not been examined because PS1 null mice die during late gestation. A relatively new approach, however, using conditional knockout (cKO) mice, which are born and grow up, has allowed for the examination of PS1 function during the postnatal period (Yu et al., 2001; Saura et al., 2004) .
Neural crest cells are multipotent progenitors that possess the unique property of contributing to the development of a variety of adult tissues, such as the peripheral and enteric nervous system, bone and connective tissue of the head and neck, and the outflow tract of the developing heart (Chai et al., 2000; Jiang et al., 2000) . During early embryogenesis, neural crest cells migrate from the dorsal neural tube to each final differentiation site. Many cellular mechanisms crucial to embryonic development depend on this cell lineage.
In the present study, we examined the role of PS1 in the neural crest cell lineage using mice conditionally lacking PS1 in this cell lineage. Our findings indicate that PS1 is required for the Presenilin-1 (PS1) is a transmembrane protein that is in many cases responsible for the development of early-onset familial Alzheimer's disease. PS1 is essential for neurogenesis, somitogenesis, angiogenesis, and cardiac morphogenesis. We report here that PS1 is also required for maturation and/or maintenance of the pituitary gland. We generated PS1-conditional knockout (PS1-cKO) mice by crossing floxed PS1 and Wnt1-cre mice, in which PS1 was lacking in the neural crest-derived cell lineage. Although the PS1-cKO mice exhibited no obvious phenotypic abnormalities for several days after birth, reduced body weight in the mutant was evident by the age of 3-5 weeks. Pituitary weight and serum insulin-like growth factor (IGF)-1 level were also reduced in the mutant. 
